Abstract. Some groups A k n of n-dimensional unoriented cobordism classes represented by the total space of a fibering with the real projective space RP (2k) as fiber are determined.
Introduction
Being given a cobordism class α n ∈ M O n , the unoriented cobordism group, we say that α n fibers over N n−m with fiber F m if there is a differentiable fibering of closed manifolds
where M n belongs to the class α n . In the paper [1] the following question was pointed out by R.E. Stong. Given a closed manifold F , which classes α n in M O n are represented by a fibering with the prescribed fiber F ? The set of classes in M O n which can be so represented forms a subgroup in M O n and all such classes in M O * = M O n form an ideal in M O * .
In this paper we consider the real projective space RP (2k) as fiber F and obtain some results extending Stong's work [1, Proposition 8.1, Proposition 8.5].
Let A k n (n ≥ 2k) denote the set of classes in M O n which are represented by a fibering with the fiber RP (2k). Then A k * = n≥2k A k n is an ideal in M O * generated by the manifolds RP (n 1 , n 2 , · · · , n 2k+1 ) ( [1] ).
Let M n be a closed n−dimensional manifold and f (t) = f (t 1 , t 2 , · · · , t n+1 ) a homogeneous and symmetric Z 2 −polynomial in n+1 variables of degree n. If, in this polynomial, the j−th elementary symmetric function in {t 1 , t 2 , · · · , t n+1 }, σ j (t), is replaced by the j−th Stiefel-Whitney class of M n , the resulting cohomology class may be evaluated on the fundamental homology class of M n , obtaining a characteristic number f (t) [M ] . Here the denominator terms 1/(β + y i ) are meant to be formally inverted, with β ∈ K being invertible, as by
wherew is the dual Stiefel-Whitney class defined byw(ξ)w(ξ) = 1. If, for any vector bundle
as a polynomial in β in K has always constant term equal to zero, then f (t 1 , t 2 , · · · , t n+1 ) is called a good polynomial in n + 1 variables. Let P k n be the set of good polynomials in n + 1 variables, and
n . Now we arrive at the main results: 
is a polynomial in β and has constant term equal to
Theorem 2. Let k be a positive integer and n
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Theorem 4. Let n k = 2, 6, 12, 18 respectively for k = 1, 2, 3, 4. Then
Proofs of Theorem 1 and Theorem 2
Let us recall the facts about the projective space bundle
where c is the first Stiefel-Whitney class of the standard line bundle. The ring structure is determined by the relation
The total Stiefel-Whitney class of RP (ξ 2k+1 ) is
and if a ∈ H * (N ; Z 2 ), we have from [2] that
Proof of Theorem 1. It suffices to prove the theorem for
where σ ij (t) is the i j −th elementary symmetric function. We sometimes write
in which the value of the resulting characteristic class is obtained as
for the only homogeneous term of the characteristic class having a non-zero value is that of degree equal to the dimension of N n−2k .
Thus, the theorem is equivalent to
Now we have that
in which the value of the resulting characteristic class is obtained as 
The proof is completed.
Proof of Theorem 3
It is well known that the unoriented cobordism ring M O * is a Z 2 -polynomial algebra with a single generator in each dimension which is not of the form 2 r −1 ([3] To identify indecomposability it is useful to recall Stong's result:
, where λ i is the pullback of the canonical line bundle over the i−th factor. Then for l > 1,
where
Following [4] , let J r n be the set of cobordism classes in M O n which are represented by a manifold admitting an involution with fixed point set of dimension n − r and J
, [6] (
Proof. In the first case, x n = [RP ((n − 2k)/2, (n − 2k)/2; 2k + 1)] is as required.
In the second case,
Lemma 2. If 2k has the dyadic expansion
. By Lemma 1 we know the result is true.
(2) Take 
so that the result is true. 1, 1, 1, 1, 1, 1, 0) ]. For n ≥ 13 take x n as in Lemma 1. Then x n form the generators of M O * . {x
To complete the proof we consider the following cases. Dimension n = 6. Since x 6 ∈ A 
Since this matrix is nonsingular, these classes are distinguished. Dimension n = 7. x 2 x 5 is the only non-zero class. Similarly from Theorem 1 we have f 3 (t) = σ 2 σ 5 (t) ∈ P are distinguished by characteristic numbers associated to f (t) ∈ P 3 8 . In P
We have the nonsingular matrix , we need only show that the classes x 2 2 x 5 , x 4 x 5 are distinguished by characteristic numbers associated to f (t) ∈ P 3 9 . In P 1, 1, 1, 1; 7) ] ∈ A 3 10 . In P 3 10 we take f 9 (t) = σ 9 σ 1 (t) + σ 8 σ 2 (t) + σ 6 σ 4 (t) + σ 2 σ , where y 14 is a sum of some monomials from the following The proof is completed.
Case k = 4. Take x 2 , x 4 , x 5 , x 6 , x 9 , x 11 respectively as [RP (2) 
, f 4 (t) = σ 6 σ 2 (t). We have the nonsingular matrix
so that the classes are distinguished. Dimension n = 9. In P 4 9 we take f 5 (t) = σ 3 σ . In P 4 10 we take f 8 (t) = σ 7 σ 3 (t), f 9 (t) = σ 6 σ 4 (t), f 10 (t) = σ 
In P 4 11 we take f 14 (t) = σ 7 σ 4 (t), f 15 (t) = σ 6 σ 4 σ 1 (t), f 16 (t) = σ 5 σ 3 2 (t), f 17 (t) = σ 4 σ 
